We show that infrared absorption spectroscopy can probe the adsorption and desorption process of Au nanoparticles onto silica surface from colloidal suspension. When the Au nanoparticles come into the evanescent field of the infrared (IR) beam in attenuated total reflection (ATR) geometry, strong vibrational signal is detected due to the surface enhanced IR absorption. Quantitative analysis of the adsorption kinetics is possible by monitoring the time dependence of the IR signals. Figure 1 shows the in situ ATR-IR spectra in the range of ν(OD) and ν(CH) during the adsorption of the AuNP on the APTES treated SiO2/Si surface. As can be seen from this figure, the relative absorption signals of ν(OD) and ν(CH) increase after the surface is exposed to AuNP suspension. This is in agreement with the fact, that the origin of this behaviour is increasing surface enhanced IR absorption (SEIRA) due to an increasing surface density of AuNP. For t ≥ 30 min the changes become very small indicating the saturation of the particle adsorption.
The time dependence of the absorption intensity of these vibrational peaks can be seen better, when the absorption intensity is plotted versus time, as shown in Fig. 2 with (■) ν(OD) and (○) ν(CH). That the time dependence in the two absorption intensities being equal each other points to the fact that both, the OD and the CH stretch signal become SEIRA enhanced in correlation with the coverage, as the AuNP adsorption takes place. Therefore these signals are assigned to the vibrations of the D 2 O and citrate molecules surrounding the Au nanoparticles. Gray cure is the theoretical fit to the experiments by using the theory of diffusion-limited first order Langumuir kinetics. The agreement is excellent and we can conclude that the strong afffinity of Au nanoparticles to the substrate and electrostatic coulomb repulsion between the particles play important roles in this adsorption kinetcs. That is, Au nanoparticles are firmly immobilized on the APTES layer, and the following incoming nanoparticles are repelled out from the already adsorbed sites. This leads to the formation of uniform submonolayaer film as observed in our scanning electron micrograph (shown in the inset of Fig. 2 
